Aberrant CpG island hypermethylation in dysplastic nodules and early HCC of hepatitis B virus-related human multistep hepatocarcinogenesis.
The concept of multistep hepatocarcinogenesis has been well-established, and an accumulation of methylating events has recently been demonstrated; however, the methylation status of low-grade dysplastic nodules (LGDN), high-grade dysplastic nodules (HGDN), and the recently introduced early hepatocellular carcinoma (eHCC) in hepatitis B virus (HBV)-related hepatocarcinogenesis has not yet been studied. One hundred thirty-three DNA samples (45 cirrhotic nodules, 29 LGDNs, 13 HGDNs, 14 eHCCs, and 32 progressed HCCs (pHCCs)) from HBV-infected resected livers were subjected to MethyLight analysis for nine CpG island loci (APC, RASSF1A, SOCS1, P16, COX2, SPRY2, PTEN, GNMT, and ERK), and COX2, RASSF1A, and SOCS1 protein expression status was analyzed by immunohistochemistry. The methylation status of each sample was correlated with the clinicopathological features. APC, RASSF1A, and SOCS1 were methylated in 20 (44.4%), 25 (55.6%), and 13 (28.9%) of 45 cirrhosis samples, and APC (p=0.0008) and SOCS1 (p=0.0187) methylation were more frequent in dysplastic nodules and HCCs. APC (p=0.001) and RASSF1A (p=0.019) methylation levels were significantly increased from cirrhosis to LGDN. SOCS1 methylation gradually increased along multistep hepatocarcinogenesis, peaked at eHCC and decreased significantly in pHCCs (p=0.039). By contrast, p16 and COX2 was only methylated in dysplastic nodules and HCCs, with a stepwise increase up to pHCCs. As a whole, the frequency of methylation was highest in eHCCs. A stepwise decrease in COX2, RASSF1A, and SOCS1 protein expression was demonstrated. A general stepwise increase in methylating events is seen during HBV-related multistep hepatocarcinogenesis, and epigenetic changes may occur predominantly in the earlier stages of HCC development.